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In an oligonucleotide monolayer formed on a metal 

substrate surface, an oligonucleotide deriv, (I; R - H, 

thiol-protecting group; Rl = H, Cl-3 alkyi; E = 

nucleic acid base; X = S, O; Y = H, OH; m = 1-20; 

n .gtoreq.8) is bonded to the metal substrate surface 

through the S atom. This oligonucleotide monolayer is 

suitable for a DNA sensor and as a material for mol . 

devices. Thus, I (R = Rl = Y = H, X = S, E = 9-adenyl, m - 4, n = 

11) (II) was prepd. by the solid phase method using a Applied 

Biosys terns oligonucleotide synthesizer. A Si wafer 

sequentially coated with 250. ANG. Cr and 15,O00.ANG. Au vapor 

deposition films was dipped in a soln. of 0.05 mM II and 0.5 .mu.M 

dodecanethiol in EtOH for 24 h, pulled out from the soln., and 

washed with EtOH to give an oligonucleotide monolayer with 

thickness 19. ANG. and contact angle (H20) 6. degree.. 
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Y (iTKfgXtt 0 H bx mli 1 - 2 0 ©SK*^ Ux ^_«8eLh®_. n - S 
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J. Am. Chem. Soc. . 1 1 1 ^i^. 3 2 1-^3 
3 5K ( 1 9 8 9 ) tffi^SilTV^^,. 
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(^k2] 

[n] 



(OT> rjiS. 10. 11. 15, 1 7Xtt2 l^^U M«-CHa. 
-CH = CH2. -COOH. /NuyvlS^, -CCCHaXli-CN^ 



[0004] 

[^qB3&«»?^LJ;9i:-?-Sii!jS3 Lj&^L^:*''^*, ±16- 
[0005] *^BflJi±^fi!*cOllt8t jg*-C^$ii>t: 
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[0007] iS*Jg2cO;t U rfj( ^' U^Tf- Hm^K 
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3 07yl/4^^bS*^U Ell«ki^S*7RU XliSXflO^^U 

Y liTk^Xli 0 H b^ mli 1 — 2 0 ©S»J£-^ n « 8 ij<±<Ii 



[00 09] a(l^, *%a8#{±. DAN -fe ^^H' 
Hffiit$:-i-tf*5)-^-KliDNA-fe>-t-^, ^HFS^ 

c 0 0 1 0 ] iTfiz:^mmmizmm^ . 

[00 1 1 J MieHK^d) (ciiV^T. E</)^irtS^i: 
[0012] R<0-^;1--;PiOffi||Si: LTti, T-bf-;!/* 
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[00131 ni±8&i±(7)mSCCS>ht^. ni}i±^t^' 
[ 0 0 1 4 ] *%BBt:f«S :t U :f 7 l^:tf- K<7) 0 ^ . 
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[00 17: ±ie<0«-;^f '/TfO-?*), AcOX'r-yT 
T 5 y^l^TtC 2 0-25 iCiOigJg-ClT=S:i3it i> . 

[0 0 1 8] i/v!, HuieHs^a] (ciiv^T. RtifAim 

[00 19] Z.(7)i,otj::^*)d7'Pi^i^^YX'm^^iX 

n<r>i^^{t. m3*<7)J. Am. Chem. Soc. .1 
11^. 3 2 1~335M(1989) iEa<0:S^CJ<l 

HS CHj VZ 



* [oo20]fiP*>, ^%mz%i,-m,{\) x'^^iih 

•vyr~) . r-feh-h-'J/U/* (>'<-7 7r-) 

S^^ffifiL, 18#ra-3HeS« 10-5 0\:-CS^ 
30 [ 0 0 2 11 ^-t, ^^(^m=f-mi, 

(IX] x-m^ tihT)i-^/\<i-:t-)um(Wi)mf^fii> . 
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[00231 

t Lxm^j:m^m^m-^ixt, 

[00241 

[^fi(5il] WTlcHSSIWS-^tfT^I&BBi&iOA^Wtc 
^PJtcJ: h<7)X1i.*x^\ 



^ [002511 
filg-ffi^[Il tCfeV^T. R=H. R'=H. E = 7r 
X=S. Y = H. m=4. n^llTJiSJtU:/ 

A : fne-jiR^dii] fcisv^-c. R=r-tf=)^ R' 

= H. n=l 10{t^U)(nia]24 6ing. B?iSfli3t^ 

liv]o^i:^3 5 5mg, At^, vMyrntiursv 

«50 386mg$:iafl:^f-^:^8mlt:Sglft. 20-2 5 
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10 0 2 6] ^mmStxi-jlTtiiiii L , |fiai?Si& 

Uxf-zt/TS y(4. 5:4. 5:1 Sj^fc) 

(V] (c^iV^T, R=T-bf-;PS, R' =H. n=l 1<0 
it^iy^) 3 9 7 m g ^<Oi<0^fftS^i<*: 

C0027]iH NMR (CDC l3 ) , TMS^ 
300MHz 

1 . 1 8 (m. 1 2H) . 1 . 27 (m. 1 4H) . 

1. 58 (m, 4H). 2. 32(s. 3H), 2. 6 
4 (t of d. 2H) . 2. 86 (t. 2H) . 
3.60 (m. 4H) . 3. 80 (m. 2H) 

'3C NMR (CDC l3 ) . 75Hz 
20. 34. 24. 58. 25. 91. 28. 78. 2 
9. 00, 29. 12. 29. 28. 29. 42. 2 
9. 48, 29. 52. 30. 62.3 1-19.4 

2. 95. 58. 29, 63. 71. 117. 66, 1 
96. 00 

3'P NMR (6 0%H3 PO4 . ^J-gP) 10 9. 2 5 
Hz 

-147. 7 

B~D : DNA-^^M.^X'^im^t:, 
[00 28] D N A-^fi)^g4'T\ B?ie-«l^(V! 

Kss^itx. min-m^im] fza^^x. R=T-ti-ju 

a. R' =H. n = l 1. m = 4, Y=H. E = 7r- 

y<^it-^m la] z<nit^mia] IZT h 7X 
iintctjv^-c. R=r-tf-;US. R> =H. n=l 1. 

m = 4. X = S. Y=H. E=rT->'<0^t^(VIII 
a] Sr-^fiJtU/v!. C<7Ht^(VII[a] J&T^-^-T^T 

•fa :t y ^ U^i-^ H (la) £ 



[00293 ^rtJ. C:^i<>-^RJ&iApp lied 
Biosystems UserBul letin 

58-2 (1991) iZMdXH<;ytmiZl$txrT^j:-7tz, 

[0030] ti^>it3t5r'j:fjf^i^3r^H(ia]o^af?e[ 

r003l3;!r5A C-18 mtQ:^yM. 

Affli : 0 . 0 5 UmSry^i:-'^ A 
10 B«: r-bh-hll;W 

X^-h : A95%+B5% 
3 0^i-f^: A4 0%+B6 0% 
37. 6 6^i-fi: A0%+B1 0 0% 
SUiii^^ 260nm 

as 2 5X: 

±ieo^feffc*}ft6 u r:^i^ 3 y ^ 'f A{i 2 0 ^X'h-) 

[ 0 0 3 2 3 

20 :s^9 /-MZlMX'^^LtzA^} ::^7^^^^f-h'(Ia] 
0. 0 5mM&lAf'T;;&yf-;i— yPO. 5/iM5r^M 

C:<0S-&S^4"t3l. 2cmXl. 2cm<0Au^ 
ffil:#^i.^(l. 2cmxl. 2 c mOi/'J ny*!? 
xA-±t:Cr?:lgy|[2 5 0A, 3gfc-e<0±t:: A u 
ill 500 0A<0J|[$t:^^Uct<^) 5:2 5X:T'24 

[0033] ^hixf^^^f^ff)^isimmT<r)m. o t- 
30 Bi5(x«jry^h'j-icTai^) :19A 

g!tt« (*) : 6- 

[0034] 



